Many patients in large hospitals require nutritional support to avoid the increased morbidity and mortality associated with malnutrition. Parenteral nutrition has been used for more than fifteen years but is expensive and can be hazardous. Most hospital patients requiring nutritional support can be fed through the gastrointestinal tract. Enteral nutrition can be delivered safely and cheaply orally or by tubes temporarily implanted. We outline a simple step approach from oral nutrition using a palatable, inexpensive, chemically defined, complete diet to jejunal nutrition using an implanted feeding tube and an 'elemental' dietary supplement: oral first, enteral next, parenteral when necessary.
associated with uncomfortable, large-bore nasogastric tubes, bolus feeding with pulmonary aspiration and messy, contaminated, inadequate feeding formulae. The development of fine-bore feeding tubes, synthetic feeding solutions and reliable infusion pumps have made enteral feeding practicable and acceptable to patients and staff alike.
The techniques of enteral feeding.
Enteral feeding tubes,
There is a wide range of enteral tubes commercially available. Choice of gauge and length depends on the viscosity of the feed and route of administration. Generally an internal diameter of 1.5 millimetres is sufficient. Modern enteral feeding tubes no longer become rigid with use and can be left in situ indefinitely. The presence of a weighted tip may make passage and retention of nasoduodenal and nasoenteric tubes easier. Insertion of enteral feeding tubes has been simplified by the provision of detailed instructions, introducers and radio-opaque tubes which can be easily visualised on X-ray. The tubes are easily secured to the bridge of the nose or cheek and do not impede patient movements. The presence of an enteral feeding tube does not preclude oral intake and most patients lose their awareness of the tube after twelve hours. For long-term (months to years) enteral nutritional support, a silastic feeding tube may be implanted through the abdominal wall into the small intestine. The Kaminsky tube* is similar to the Hickman or Tenckhoff catheter and is fixed into· place by a dacron cuff. 10 2. Feed formulae. (Figure 2 , Table 1) The macro nutrients of protein, fat and carbohydrate and digested and absorbed as outlined in Figure 2 absorbed in the lower small intestine, transported in the lymph as chylomicons and cleared by lipoprotein lipase in adipose tissue. Medium chain triglycerides are absorbed directly into the portal vein and cleared by the liver. Jl
The modern synthetic feeding solutions provide appropriate mixture of protein, fat and carbohydrate in a similar form to that encountered in the usual diet. The standard feeds provide basal vitamin and mineral requirements, are close to iso-osmolar and cost little more than a special hospital diet (Tables  1,2 ). The special feeds vary in the proportio? of oligo-saccharides, oligo-peptides and medIUm chain triglycerides and are used in the maldigestive and malabsorptive states. Patients with malabsorption will often manage adequately on standard feeds. The usual problem is fat malabsorption and feeds based on medium chain triglycerides (e.g. Portagen) can be very useful. When protein or carbohydrate malabsorption occurs, or the absorptive surface is very limited, 'elemental' feeds may be useful (e.g. Criticare, Survimed, Vivonex). Unfortunately, the smaller components (peptides and amino acids; oli~o and monosaccharides) increase feed osmolalIty • and make a palatable formulation difficult.
Feeds are rarely tolerated orally and require delivery directly and continuously into the small intestine. It is possible to individualise patient feeds using individual components but this is rarely necessary. Commercial enteral feeds are usually supplied sterile. They should be dispersed of in a special area, with appropriate precautions. Advice from pharmacy staff on setting up and maintaining the area is useful. Some bacterial quality control monitoring is advisable in the long term. When used on the wards, precautions against bacterial overgr.o.wth include the prohibition of making any addItIons to the nutrient solution and the hanging of a feed for 12 hours only. (Table 2) .
Feed administration
Oral intake is simple and physiological. Many patients will not eat enough unless special efforts are made by catering, nursing and dietetic staff. In practice, hospital catering services often lack the facilities to provide a wide range of attractive food on a flexible schedule, although much can be achieved by persistence. Often oral intake can be boosted by sip feeding using a commercial feed, or by cordials, milk drinks and desserts supplemented by glucose polymers. With suitable supervision, oral feeding may provide an adequate intake. If nasogastric feeding is necessary, continuous feeding at 30 ml per hour is usually tolerated. This can be increased to 60 ml per hour for a further 12 hours and then to the desired rate if all is well. Gravity is usually sufficient unless the feed is viscous or the volume large, but a pump may simplify matters. 12
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Bolus nasogastric feeding (up to 300-400 ml per occasion) can be used with appropriate precautions later to allow the patient more mobility. Alternatively, overnight nasogastric feeding can be used to provide most or all of the requirements. This also makes home enteral nutrition practical. Such patients will receive overnight nasogastric or nasoenteric nutritional support at home using an infusion pump. 10 All feeding tubes should be flushed to avoid blockage when not in use. If blocked, they may sometimes be unblocked by use of a food tenderiser. The Nutritional-support decision tree (Figure 1) 1. Is nutritional support necessary? There are many measurements which theoretically could help to make this decision: measures of fat, energy, somatic and visceral protein status. In practice, however, these measurements are imprecise and are often not useful. 13 Some guidance is given by the simple estimate of the patient's measured intake compared with requirements, considering the likelihood that any imbalance will improve over the next two to three days. If there is a discrepancy between intake and requirements which is not likely to change, some action Guidelines for nasogastric/enleric feeding I. Continuous feeding is tolerated better than bolus feeding. Bolus feeding (300-400 ml) may be tried later (NOT nasoenteric).
Nasoenteric feeding -
• may reduce the risk of regurgitation and aspiration.
• requires continuous nutrient administration preferably using a pump. 3. A starting rate of 30 ml per hour is usually well tolerated. If tolerated, increase to 60 ml per hour after 12 hours and to the desirable rate after a further 12 hours.
If volumes are large (>100 mllhour) -• a pump may be required.
• the solution should be warmed to room temperature. 4. To avoid bacterial growth -• hang only 12 hours' requirement and keep the remainder refrigerated. • do not make additions to the nutrient solution. 5. Night feeding (12 hours at 120 mllhour of high energy standard feed) will usually meet nutrient requirements and leave the patient free during the day. 6. Oral feeding can continue during nasogastric feeding and can gradually take over.
~hould be taken and its efficacy reassessed later.
Is enteral feeding possible?
The only absolute contraindications are intestinal obstruction, ileus or inadequate airway protection.
Is oral feeding possible?
As outlined earlier, it is often possible to maintain an adequate nutritional input with planning and persistence.
Is a standard nasogastric feed tolerated?
Generally a trial of enteral nutrition with standard feed is worthwhile. Often the feed is unexpectedly tolerated. Failure is signalled by diarrhoea, acid stools and steatorrhoea.
Is a special nasoenteric feed tolerated?
The special feeds are hyperosmolar and may require a more gradual working up to full nutritional support than the standard feeds. Because of the risk of intolerance, if the rate increases even temporarily, it is wise to use an infusion pump. Certain additives may prove useful: enzyme supplements to improve digestion; anticholinergics or codeine phosphate to slow intestinal transit; cholestyramine to bind bile acids; calcium to bind fatty acids and oxalate; cimetidine to reduce gastric acid secretion.
In patients with malabsorption, a reasonable urine output (>1.5 litres) is advisable given the risk of acid urine and hyperoxaluria. Individual patients may require formal evaluation of vitamin, mineral and essential fatty acid status and special supplements. Liquid formulations improve the bio-availability of drugs and monitoring allows rational dose adjustment.
In all cases, reassessment is crucial: 'Should we progress further down or return back up the decision tree?' Similarly, medium and longterm nutritional support must be considered. Oral intake should be re-introduced early and can co-exist with fine bore enteral feeding during a transition period until the patient manages on oral feeding alone. An enterostomy may simplify the enteral nutrition regimen and allow early discharge. Many patients find it difficult to cope with a life without eating and a psychiatrist is a useful member of the nutritional support team. 14 We believe that most patients requIrIng nutritional support in hospital can be fed by the gastrointestinal tract with minimal morbidity, cost and inconvenience. Our step approach can be summarised: oral first, enteral next, parenteral when necessary.
